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  التركيب الكيميائي للكربوهيدرات
 

1 Monosaccharide
 

Disaccharides
 

2 Oligosaccharides2
10 

Disaccharides  →hydrolysis  2 Monosaccharide 

3 Polysaccharides
10 

Polysaccharides  →hydrolysis  Many Simple Sugars 

 

1 (Trioses)C3H6O33
 

   (Glyceraldehyde) 
   (Dihydroxy acetone) 
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2 TetrosesC4H8O44

 
   Erythrose 
   Erythulse 

3 PentosesC5H10O55
 

   RiboseAldopentoses 
   Xylose 

4 HexosesC6H12O66
 

   GlucoseAldohexoses 
   FructoseKetohexoses 

   GalactoseAldohexoses 

   MannoseAldohexoses 

5 HeptosesC7H14O77
Heptulose 

  الصيغة الثنائية للكربوهيدرات

b) keto group 

CH2 OH 

C = O 

CH2OH 

a) Aldehyde group 

H 
C  

C-OH 

O 

CH2OH 
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D-

SeriesL-series
 

CHO

HCOH

CH2OH

D-Glyceraldelyds

Trioses

CHO

HCOH

CH2OH

HCOH

D-Erythrose

CHO

HOCH

CH2OH

HCOH

D-Threose

Tetroses

CHO

HCOH

CH2OH

HCOH

D-Ribose

HCOH

CHO

HOCH

CH2OH

HCOH

D-Arabinose

HCOH

CHO

HCOH

CH2OH

HOCH

D-Xlose

HCOH

CHO

HOCH

CH2OH

HOCH

D-Lyxose

HCOH

Pentoses

CHO

HCOH

CH2OH

HCOH

D-Allose

HCOH

CHO

HOCH

CH2OH

HCOH

D-Altrose

HCOH

HCOH HCOH

CHO

HCOH

CH2OH

HOCH

D-Glucose

HCOH

CHO

HOCH

CH2OH

HOCH

D-Altrose

HCOH

HCOH HCOH

HCOH

CH2OH

HCOH

D-Glucose

HOCH

CHO

HOCH

CH2OH

HOCH

D-Idose

HCOH

HCOH HOCH

CHO

COH

CH2OH

HCOH

D-Galactose

CHO

HOCH

CH2OH

HOCH

D-Talose

HOCH

HCOH HCOH

CHO

HOCH
Hexosus
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D-Series
L-series 

C=O

CH2OH

D-Dihydroxg acetone

Trioses

C=O

CH2OH

HOCH

D-Xylulose

Pentoses

CH2OH

C=O

CH2OH

D-Eryuhrulose

Tetroses

CH2OH

HCOH

CH2OH

HCOH

C=O

CH2OH

HCOH

D-Kibulose

CH2OH

HCOH

C=O

CH2OH

HCOH

D-Psicose

CH2OH

HCOH

HCOH

C=O

CH2OH

HOCH

D-Fructose

CH2OH

HCOH

HCOH

C=O

CH2OH

HOCH

D-Sorbose

CH2OH

HCOH

HCOH

C=O

CH2OH

HOCH

D-Tagatose

CH2OH

HOCH

HCOH Hexoses

C=O

CH2OH

HCOH

D-Alloheptulose

CH2OH

HCOH

HCOH

C=O

CH2OH

HOCH

CH2OH

HCOH

HCOH

D-Altoeptulose

HCOH HCOH

C=O

CH2OH

COH

D-Alloheptulose

CH2OH

HOCH

HCOH

C=O

CH2OH

HOCH

CH2OH

HOCH

HCOH

D-Altoeptulose

HCOH HCOH

C=O

CH2OH

HCOH

D-Guloheptulose

CH2OH

HCOH

HOCH

C=O

CH2OH

HOCH

CH2OH

HCOH

HCOH

D-Idoheptulose

HCOH HCOH

C=O

CH2OH

HCOH

D-Gulohe
ptulose

CH2OH

HOCH

HOCH

C=O

CH2OH

HOCH

CH2OH

HOCH

HOCH

D-Talo
heptulose

HCOH HCOH

Heptoses
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  السكريات الأحادية


210
 

(CH2O)nCnH2nO2 
    
Di 2 Diose C2H4O2 
Tri  3 Triose C3H6O3 
Tetra 4 Tetrose C4H8O4 
Penta 5 Pentose C5H10O5 
Hexa 6 Hexose C6H12O6 
Hepta 7 Heptose C7H14O7 
Octa 8 Octose C8H16O8 
Nona 9 Nonose C9H18O9 
Deca 10 Decose C10H20O10 


(Aldoses)


(Ketoses) 

 
1- D-Sugar 

2- L-Sugar 
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Hexoses

PentosesTetrosesTrioses 

(-OH)
(-CH2OH)D-SugarL-Sugar 

Mirror image of glycerin 

 

CHO 

C 

H OH 

CH2OH 
D-Glyceraldehydes 

CHO 

C 

OH H 

CH2OH 
L-Glyceraldehydes 

Mirror 

CHC 

HCOH 

HOCH 

HCOH 

HCOH 

CH2OH 

CHC 

HCOH 

HOCH 

HCOH 

HCO-H 

CH2OH 

D-glucose L-glucose 

Enantiomers 
(Mirror Images) 

of glucose 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


  الكربوهيدرات...الوحدة الأولى
 

22 
 

 

 

  سكريات الأحاديةالتركيب الحلقي لل
Ring Structure of Cyclic Forms of Monosaccharide 

CHO

CH OH

HO HC

H OHC

H COH

CH2OH

(1)

H OH

HO HC

H OHC

H

CH2OH

OHC

H C

(2)

HO H

HO HC

H OHC

H

CH2OH

OHC

H CH

CC

 
    D-glucose                ∝-D-glucose Pyranose      β-D-glucose Pyranose       

  السلسلة المفتوحة للجلوكوز
(-OH)

1∝-D-glucose
β-D-glucose 


1(-OH)5

4 
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(-OH)
5Pyran

(Pyranose ring) 

CHHC

CHHC

CH2

Pyran ring

 
(-OH)

4(Furan)
(Furanose) 

CHHC

CHHC

 

  Haworth Formulaصيغة هاورث 
 

1 Open Chain 
1-D-glucose 
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HOCH2 C

H

OH

C
H

OH

C

OH

C
H

OH

H

OH

OH

C = O

 
CH2OH

C O H

C
H

OH
C

OH

H

C

OH

H
O

C H

CH2OH

C O

C
H

OH
C

OH

H

C

OH

H C
H

OH

CH2OH

C O

H
OH OH

H

H
OHOH

H

Haworth formula of D-Glucose 
2 (Open Chain) 

2-D-Fructose 

HOCH2 C

H

OH

C
H

OH

OH

C C = CH2OH

O

C

H 
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O H

C

H
C

OH

H
C

OH

H

O

C

CH2OH

CH2OH O

C

C

OH

H
C
OH

H

C
H CH2OH

OH

CH2OH
O

OH

OH

H

OH

H

OH

CH2OH

Cyclic Structure of D-Fructose

CH2OH

 
 

1(-OH)
∝β1

Anomeric Carbon Atom∝βAnomers 


2(-OH)∝β 

(OH)
∝β 

CH2OH

OH OH

OH

OH

O

CH2OH

OH OH

OH

OH
O

 
          ∝-D(+) glucose          β-D(-) glucose 
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  الخواص الكيميائية
 

  Effect of acidsالأحماض  تأثير -1
 

Phosphoric acids 
H3PO4← 

Sulphuric acid (H2SO4) 
(Furfural)


 

Hexoses  →
− O3H2  Hydroxy Methyl Furfural 
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OH C

H

OHC

H

OH CHOOH

HCH CH

O3HΔ

H

2−
→

+

CHO

+3H2O

OH C

H

OHC

H

OH CHOOH

HCHOH2C C

O3HΔ

H

2−
→

+

CHO

+3H2O

 
 

   Effect of Alkaliesتأثير القلويات  -2


 




 

  Reductionالاختزال  -3
 

(Pentose)  Furfural 

Hexoses  Hydroxy methyl Furfural 
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Manosdccharides 
Reduction
اختزال →  Alcohol 

 
CHO

CHOH

CH2OH

→+2H CH2OH

CHOH

CH2OH

Glyceraldehydes Glycerin
 

 

Manosaccharides 
2H

Reduction
+

 →  sorbitol or Inositol 

CHO

2H

Reduction

+
 →

Glucose Sorbitol

HCOH

HOCH

HCOH

CH2OH

H-C-OH

HO-C-H

H-C-OH

CH2OH

CH2OH

HCOH H-C-OH

OH

HOH

H

OH OH
H H

HOH
OHH

Inositol

or

 
Inositol 


 

(Muscle Sugar)
B 
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Phytic acid 

OH

HOH

H

OH OH
H H

HOH
OHH

+ 6H3PO4
-6H2O

H

H H

H

H

PO3H2 O-PO3H2

O

O-PO3H2

O-PO3H2O

O

PO3H2

 
Phyticacid 
   

Mg+2 , Ca+2phytate
 

SorbitolManitol
Galactitol 

   (-OH)
DeoxysugarsRibose(2-deoxyribose)

DNA 

 Oxidationالتأكسد  -4
   6

(Uranic acids)
Ose
UronicGlucouronic 
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   (-CHO)
(Aldonic acids)


OseOnic

Glucose(Gluconic acid) 

 

CHO 

(HCOH)4 

CH2OH 

Glucose 

BroH 
 

Gluconic acid 

COOH 

(HCOH)4 

CH2OH 

CHO 

HCOH 

HOCH 

HCOH 

HCOH 

CH2OH 

Glucose 

HNO3 
Oxid. 

CHO 

HCOH 

HOCH 

HCOH 

HCOH 

COOH 

Glucuronic acid 
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(Saccharic or Aricacids)


OseSaccharic

AricGlucose
 

 

  Fermentationالتخمر  -5


 
← 

CO2      CH3 – CH2 OH 
• 

 
•  
• 


(Lactase) 

CHO 

(HCOH)4 

CH2OH 

Glucose 

Oxid 
 

Glucosaccharic of Glucaric acid 

COOH 

(HCOH)4 

COOH 
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  Hydrocyonic acid (HCN)ض الهيدروسيانيك تأثير حام -6
 

 


 

 

  Ozazoneين الأوزازون تكو -7
(Phenyl Hydrazin)





 

COOH 

(CHOH)n 

CH2OH 

-H2O 
(+2H) 

H-C-OH 

CHO 

(CHOH)n 

CH2OH 

H-C-OH 
+ H2O 

H-CHO 

(CHOH)n 

CH2OH 

Manosaccharides 

+ HCN 

Cyanohydrin 
 

C ≡ N 

(CHOH)n 

H-C-OH 

CH2OH 

2H2O 
NH3 

COOH 

(CHOH)n 

H-C-OH 

CH2OH 

Sugar Acid   
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1 

 

 → O-H2

Glucose

CHO

(CHOH)4

CH2OH
+H2NHN

Phenyl hydrazon

CH=NHN

(CHOH)4

CH2OH

Phenyl hydrazin
 

 

Phenyl hydrazon +H2NHN

CH=NHN

(CHOH)3

CH2OHPhenyl hydrazin

CHO
NH2

+ +NH3

 
Ketophenyl hydrazon   

 

Phenyl hydrazon +Phenyl hydrazin

CH=NHN

(CHOH)3

CH2OH

C=NHN-H2O
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(Ozazone) 




(Ozazone 
•  
• 

 

 

2 

 

Fructose + Phyenyl hydrazine  →− OH2  Fructohydrazon 

CH2OH

CH2OH

C=NHN

(CHOH)3

 

 
Fructo + Phyenyl hydrazine →  Aldophenyl hydrazon 
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CHO

CH2OH

C=NHN

(CHOH)3

      

 

Adophenyl Hydrazon + Phenyl hydrazin  →− OH2   

C=NHN

CH2OH

C=NHN

(CHOH)3

 
(Ozazone) 

  الخواص الفيزيائية
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Dextrorotatory (d)
Dextrose

Levorotatory (L) 

 

n Crystallization 





Oligosaccharide

Isomers
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alpha-anhydratebeta-anhydrous
(C12H22O11H2O)

93.5° 

 

 
1 

 
2 

 

3 Inverted sugar
← 


 

4  
5 


 

6  


 

n  
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5°1.4

40°
0.860° 


anomeric formsD

D
 




(CMC)
D 

   
 67 100 

 79 173 

 48 70-56 

 44 33 
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 16 16 

n  

hydrophilic
 


Anomeric Purity


Stable hydrates 


Inversion




 


Hygroscopicity

Coffe whitners



Invert 

Sugar
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Plastic candies
plasticizing effect 










 

n  



 

1  
• 

 

• 20
 

2 Degree of Polymerization 
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3 Dextrose equivellent 


 

 
• DE55 

• DE55-35 

• DE35-20 

• DE20 

 





 

1  

(HCl)
 

•  
•  
•  
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(55) D.E


DE20. 

2  

 
• α-amylase14 
• β-amylase

14 
• Glucoamylase

1416 
• Isoamylase16 

 DE 

D.E 
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• Glucose Isomenase


72
High fructose corn syrup 

 
•  
•  
•  

 
•  
•  
•  

D.E
 

 
1 


D.E(95)




 
5 


 

10 15 95 160 
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2 
D.E 

3 D.E 

4 D.E 

5 D.E 

6 D.E 

7 D.E 

8 D.E 

9 D.E 
10 D.E 
11 D.E 
12 D.E

 
 

1  
2 

 
3  
4 

 
5 
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6 
 

7  
   Glucozade 
    

 
1 DE(55)

High Conversion 
2 DE35-55Regular Conversion 
3 DE20-35Low Conversion 
4 DE20 

  :السكريات


 

1  

 


 

n  
n  
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H

CH2OH

H

OH
H

OH

OH

H

H (OH)

OH (H)

 
α(β) Glucose 

n  

n  

n 
 

n  

CH2OH

H
H

OHOH

H

CH2OH

OH

(OH)

(CH2OH)

 
α(β) Fructose 

n 
 

n  
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H

CH2OH

H

OH

H

OHOH

H

H (OH)

OH (H)

 
α(β) Galactose 

n 
 

H

CH2OH

H

OH

H

OHOH

H

H (OH)

OH (H)

 
α(β) Mannose 

 

 

 

H

H

OH

H

OH

OH

H

H

OH

H

H
H

OH
H

OH

OH

H

H

OH

H

 
α-arabinose      α-Xylose 
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6Glucose-6-

phoshate 
CH2COPO3H2

H

OH
H

OH

OH

H

H

OH

 
 


(Glucosamine)

(Galactosamine)
 

 

Oligosaccharides 


210

 

CHO 

CHNH2 

(CHOH)3 

CH2OH 
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2
Disaccharides 

2 Disaccharides 



(C12H22O11) 

 

 
 ← مائي تحلل 

 ← مائي تحلل 
 ← مائي تحلل 

1 Maltose 
 

C12H22O11 
 

 
 

C6H12O6  +   C6H12O6 
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α-glucose
14α 

H
H

OH
H

OH

OH

H

H
(1)

CH2OH

H
H

H

OH

OH

H

CH2OH

H
(4)

OH

 


(Maltase)
 

2 Lactose 



 


 

n α
 

n  
n 

(Lactase) 
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Lactose   →Lactase  α-glucose + β- Galactose 

H
H

H

OH

OH

H

CH2OH

H
H

H

OH

OH

H

CH2OH

OHHO H

H

 
3 Sucrose 

 
 

α12


 


(Sucrase=Invertase)

(Invert Sugar) 


 

H
H

H

OH

OH

H

H
(1)

CH2OH

(2)
HO

CH2OH

H OH

H

CH2OH

OH

H
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3 Trisaccharides 








 

H

H
H

OH

OH

H

CH2OH

(2)
HO

CH2OH

H OH

H

CH2OH

OH

HH
H

H

H

OH

OH

H

CH2OH

H

OH

 
α-galactose        α-glucose         β-Fructose 

 

 

4 (Tetrasaccharides) 


(Stachyose)


 

5 Polysaccharides 
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1 

 
2 

 

 

 

  Starchالنشـا  
D

(Granules)
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Amylose
amylopectin 

400
200

(Glucosidic bonds)1←4
1730


75 



(induced dipole effect)




 

 

Corn Potato Rice 

Sugo Tapioca Wheat 
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12 2  
1215 2  
2030 2  
3540 67  
45 9  

1←6
 

2030


 


 


15100


352 





5967°64
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74°
PH 







(gel)
(Spherocrystals)

Retrogradation
2030




 




0,7-0,50.060.07
6




 

Modified Starch 
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Intermiceller





 

 


 

1 


 
2 3648

0.130.17


PH
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3 


 

4 


 
5 

 
6 12

0.3 
7  

 


Gel Formation95°
 





 

 
1 2.5°55°

80 
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2 Antistaling agent 






 

1 
    

    
2 

(Glycerolmonostearate) (GMS)
12020050 

 



50°

50°


 
Sol

Gel 
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  لـلجا
 


Intermolecular bonds

(Sol)
 


 

 




Relnogradation
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Retrogradation



 

 


 

1 





 
1 11

 
2 221 
3 341 
4 441 
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(Gravy) 

2 


 

3 
4

6
10




 

4 
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1 (Gelatinization) 
2 (Lumping) 

3 (Retrogradation) 

4 (Modified Starches) 

  Pectin: البكتين


(Middle Lamella)



 


(Protopectin)

(Pectose) 

 


DD

LL 
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(Protopectinase)

 

 
  

 2.5 

 3.0 

 7-5 

 20-15 

 10 

 25 

 15-20 

 35-30 


 

 
400000-10000
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(Pectin Grade)


 
PH

3.23.565700.21.5 

 


7 



 

 


(Hydroplilic)
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dehydrating agent 




(Pectin net work) 




 

1 

PH2.83.8
PH3.5 

PH
PH2.8

PH1.92.5
7555 

2 

4070
6065
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3 


 
4




(Ca++)
Pectin network 


78 

 
•  
•  
•  
•  
• 

3.5 

  (Glycogen)الجليكوجين 
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4.1

16 
 

H
H

H

OH

OH

H

CH2OH

HO

H
H

H

OH

OH

H

CH2OH

H
H

H

OH

OH

H

CH2OH

H

H
H

H

OH

OH

H

CH2OH

HO

H
H

H

OH

OH

H

CH2OH

H
H

H

OH

OH

H

CH2

HH

H

OH

OH

H

CH2OH

 

Cellulose 

n 
 

n 
D-glucose 

n 
14 

n  
n  
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H
H

H

OH

OH

H

CH2OH

HO

H
H

H

OH

OH

H

CH2OH

H

H

OH

OH

H

CH2OH

H H

H

H

OH

OH

H

CH2OH

H

HH
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2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 البروتينات

Proteins 
 

 

 

 



 74 

 

 

 

 



 75 

 

 

 

 

 

 

 

 

 البروتينـــــات 

Proteins 

1 

2 

 

3 

 

4 

7.4 

5 
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HC1

Tryptophan

NaOH

CR COOH

H

NH2

COOH)-()2NH-(

(-amino 

acids)

(R-group)

(amide bonds)

(Peptide linkages)
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NH2 CH

R1

COOH + H2N COOH NH2 CH

R1

-H2O
C

O

N CH

R2

COOH

 

(Reptides)

(Residues)

(dipeptide)

(Polypeptide)

(N-terminus)

(C-terminus)

(L)

(Racemic Mixture)(D and L)



 

 78 

DL-

H O

C

CH OH

CH2OH

D-glyceraldehyde

O

C

C

CH2OH

NH2 H

HO

L-Serine

LD

DD-Lactic acidD

D

H O

C

CH OH

CH2OH

D-glyceraldehyde

O

C

C

HO

L-Lactic acid

H OH

CH3

DL

O

C

C

CH2OH

D-Serine

HO

NH2 H

O

C

C

HO

L-Lactic acid

H

CH3

HO
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31

21

  

alanine Ala 

Arginine Arg 

Aspargine Asn 

Aspartic acide Asp 

Cysteine Cys 

Glutamine Gln 

Glutamic acid Glu 

Glycine Gly 

Histidine His 

Isoleucine Ile 

leucine Leu 

Lysine Lys 

Methionine Met 

Phenylalanine Phe 

Serine Ser 

Thereonine Thr 

Tryptophan Trp 

Tyrosine Tyr 

Valine Val  
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(Polarity)

(PH=7.0)

1 nonpalar or hydrophobic

(aliphatic)

(aromatic rings)

2 Palar but unbranched

(Cystine)

(Cross-

linked) 

COOH

NH2 H

CH2

C

COOH

NH2 H

CH2S

C

S

Cystine 

3 

Negatively Charged



 
 

 81 

 

4 

Positively Charged

 

Chassification of Amino acids

 Neutral amino acids

 Acidic amino acids 

 Basic amino acids



1Aliphatic amino acid

Mono amino monocarboxylic

1gly

N-H-CH2-COOH 

Glycine 
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2(Ala)

CCH3 COOH

NH2

H

L-Alanin  

3(Val)

CCH3 COOH

NH2

H

L-Valine

CH CH2

CH3

 

4(Leu)

CCH3 COOH

NH2

H

L-Leucine

CH CH2

CH3

 
5(Ile)

CCH3 COOH

NH2

H

L-Isoleusine

CH2 C

H

CH3

 
6(Ser)

COOH

NH2

H

L-Serine

CH2 CHO
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7(Thr)

CCH3 COOH

NH2

H

L-Threonine

C

H

HO

 

(Neutral amino acids)

8(Cys)

CHS CH2

NH2

H

COOH

L-cysteine

9(Cys Cys)

C NH2

COOH

L-Cystine

H

CH2 S S

C NH2H

CH2

COOH

 



 

 84 

10(Met)

CCH2SCH3
CH2

NH2

H

COOH

L-Methionine

Sulphur-containing amino acids

Monoamino dicarbaxylic acids 

1(Asp) 

CCH2

NH2

H

COOH

L-Aspartic

HOOC

 
2(Glu)

CCH2

NH2

H

COOH

L-Glutamic

HOOC CH2
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(Acidic amino acid)

(Amides)

(Glu)(Gln)

(Asp)(Asn)

 

Diamino monocarboxylic acids 

1(Arg)

CCH2

NH2

H

COOH

L-Arginine

H2N CH2C

NH

NH

 

Amide group 

H2N 

CH2 

CH COOH 

CH2 CO – NH2 

H2N CH COOH 

CH2 CO – NH2 

Glutamine Aspargine 
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Protamines, 

Histones

2(Lys)

CCH2

NH2

H

COOH

L-Lysine

H2N CH2
CH2 CH2

 

3(HyL)

CCH2

NH2

H

COOH

L-Hydroxy Lysine

H2N CH2CH2 C

H

OH

 

4(His)

C

NH2

H

COOH

L-Histidine

CH2HC=C

N NH

C
H
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2Aromalics amino acids

1(phe)

CH2 C COOH

H

NH2

L-Phenylalanine  
2(Tyr)

CH2 C COOH

H

L-Tyrosine

HO

CH2

 

3(Thy)

CH2 COOH

Thyroxine

HO O

I

I

I

I

C

NH2
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(Trp)

260-290mu

3

Heterocyclic Aliphatic Amino acids 

Monocarboxylic  acids

1(His)

Imidazol group

N NH

C
H

HC C CH2

2(Trp)

CH2 C COOH

H

NH2

L-Tryptophan

C

CH
N

-Imino acids

1(Pro)
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2(Hyp)

ornithine

Citrulline

Essential amino acids

1 

2  

3  

HO 

CH COOH 

L-Hydroxyproline 

CH2 

N 

H 

CH2 CH2 

CH2 

CH 

CH 

COOH 

L-Proline 

CH2 

N 

H 
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4  

5  

6  

7  

8  

9  

10 

Semi-essential amino acids

Non-essential amino acids

(non-essential)

1 

2  

3  

4  

5  

6  

7  

8  

9  

10 
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1 

2  

3  

4 

1Albumines

2Globulines

3Protamines

4Histones
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5Glutelines

6Prolamines

7Collagen

Gelatin

8Elastin

9Keratin

10Fibrin



 
 

 93 

1 Chromproteins

Globin

Heme

2 Phosphoproteins

3 Lipoproteins

4 

,,

5 Nucleoproteins

RNA

DNA
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6 

Ferrtin

7 

Apoenzyme

Coenzyme

1 Metaprotein

2 

1 Proteosis

2 Peptones
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3 Peptides

4 Amino acids

1 

 Collagen

 Elastin     

 Keratin

2 

1 Primary Structure
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H

N

CH

N

R1

O

C

H

N

CH

R2

O

C

N

H

CH

R3

O

C

H

N

CH

R4

O

C

O

2 Secondary Structure

(-Helix)

63

R

Keratine

(Pleated sheet)

CONHR
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R

R
R

R

R

R

R
R R

R

R

R

R
R

R

R

R

R

R

R

R

R
R

R

R

22

3 (Tertiary Structure) 

R
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4 (Quanternary Structure)

Protein Subunits

 

 

 

 

Kinetic

IsoenzymeLactate dehydrogenase

N 

H 

O 

C 

CH2 

O 

H 

N 

N1 

H 

NH3 

H 

COO- 

S 

S 

CH3 

CH3 

Hydrogen bonds 

 الروابط الهيدجروجينية
Lonic bond 

 الروابط الأيونية
Disulphide bond 

ترابطة ثنائي الكبري  
Hydropholic bonds 

 الرابطة المستقطبة
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Electrophoresis

1



(10 pka)
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Pka2

dipolar ions

(Zwitter ion)

CH2N COOH

H

R

CH2N
+

COO
-

H

R

Ph

CH2
+
N COOH

H

R

PHPH

CH2N COO
-

R

H

PkaPka

(PI)
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-)COO3CH(CH2+NH-H-COO)3(CHCH3NH+ 

        )COOH3CH(CH3NH+-)COO3CH(CH2NH+++H     

(amphoteric)(ampholytes)

(amphoteric electrolytes)

(diprotic)

+NH3 CHRCOOH  +NH3 CHRCOO-+H+ 

+NH3 CHRCOO-  NH2 CHRCOO-+H+ 
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2

Chemical Properties of Amino Acids 

(-COOH)

R CH COOH+R OH

NH2

 









H
R CH COO H2O

NH2

R
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O

C N

H

R CH COOH+H2N-R

NH2

R CH CO H2O

NH2

RHN

AmideAmine
 

Decarboxylation

Amine

R CH COOH

NH2

R CH2 HN2

Primary Amine

CO2

Decarboxylases

)2NH-(



 

 104 

Deamination

R CH COOH+HNO2

NH2

R CH

OH

COOH+N2+H2O

Vanslyke

Imines

R CHO R

COOH

H2N CH R CH = R

COOH

N CH

 

-N

–N

Anhydrides

R+XHR CO R

COOH

H2N CH R CO

COOH

N CHX
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-N

–N

Anhydride

R CH
COXOH

-
COO

- 
X

R
-NH2

R CH COOH

NH

C=O

R
-

 

acetate Sodium

OCOCH
23  

R CH CO

N

C

R
-

(2)

(1)
(3)

(4) (5)

O

(Ninhydrine) 

Hydrate of diketo hydrindene

Hydrindantine

Purple of Ruhemann

1-Fluoro-2.4-Dinitrobenzene

FDNB

nucleophileN-2.4-Dinitro phenyl
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Sanger

O2N

NO2

F+H2N R O2N

NO2

NH R+HF

 

Phenylisothiocyanate

N-Phenylthiocarbamyl

Phenylthiohydantoine

EDMAN

R CH COOH (H+) R CH C=O

NH

C

S

NH C6H5 HN

C

S

N C6H5

Phenyl-thiodntione

Dansylation 

 Sulfonamides

Sanger
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(-R)

Millon's reaction

Sakaguchi reaction 

-naphthol

Xanthoproteic reaction 

Rosenheimes test

Nitroprusside reaction 

(Thiol)
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1

2

0.001
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3

5
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Denaturation 

Unfolded

(Denaturation)

1 Physical Factor

XUV 

2 

 

1 
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2  

3 Cells 

4  

5  

6  

7  

8 

 

1 

2 

5775 

1 

2 

RigorMorusAging 

1 
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2  

3 

ripening

Actin

Rigor Mortis

50

Vital organs
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Citrc acid cycle

ATP

(ATP) 

Aging

04

101735

1 
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45

2 

 Utrasonic Vibration10

 

3 2 

4 

 

5 

(Papain)(Bromlein)

(Ficin)

(Protease 15) (Hydrolase) 

(Rhyozyme)

 

6 

23

ATP

 

(Prosthetic group) Coenzyme



 
 

 115 

(Substrale)

(Urease)

arginase
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1 

Classes

413Subclass

2 

ase 

3 

ClassSubclass

Subsub class

2.7.1.1

Transferase

nexokinaseATP:D-

hexose-6-phosphotransferase

ATP

Carbohydrases
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1



4



amyloglucosidase

2

(Pectases or Pectin 

methyles)

Pectinase or polygalacturonase

14

3Invertases

Invert Sugar

Proteases



 

 118 

Lipases:

Oxidoreductases 

1glucose oxidase

2Catalase

3(Peroxidase)

(Blanching)

8532
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Ascorbic acid oxidase 

C

L.Ascorbic acid + 
2

1
O2  dehydroascorbic acid+H2 

1

Cytochrome oxidase

(Enolase)

(Cations)

(Pyruvate kinase)

(anions)

2
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Competitive inhibition

(Substrate)

 

 

  

 

Succihic acid 

COOH 

CH2 

CH2 

COOH 

COOH 

CH2 

COOH 

Malonic acid 
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Non Competitive Inhibition

(-

SH)(P-hydroxymercuribenzoate)

(estrase)

(Trypsin 

inhibitor)

(antipepsin)

(antitrypsin)
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Enzyme Activity

–SH

Gelatin

Triple helix

6070

Shrink temperature (TS)

35
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dispersedOlgel
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CHO 
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  الثالثةالوحدة 
Lipids 
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  الثالثةالوحدة 
Lipids 

 

  مقدمة





19
 

  Ester Linkageالرابطة الاسترية 

 

R OH+H OOC R 
  

O-OC P 

esterlinkage 

 H2O 
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  أهـمية الليبيدات 
1 

 
2 

 

3 
 

  الأحماض الدهنيةأقسام 
1 Saturated Fatty Acids 
2 Unsaturated Fatty Acids 

3 Hydroxy fatty acids 

4 Cyclic Fatty Acids 

 

Essential Fatty Acids 



 

Nenessential Fatty Acids 
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Saturated Fatty Acids 

CnH2nO2CnH2n+1C1O1 
 

1 
Butric acid

 

CH

H

H

C

H

H

C

H

H

COOH (CH3-CH2-CH2-COOH)

 
2Caproic Acid 

 
(CH3–CH2–CH2–CH2–CH2–COOH) 

3Palmitic Acid 
 

CH3–(CH2)14–COOH 

4Stearic Acid 
 

CH3–(CH2)16–COOH 

5Lignceeric Acid 
 

CH3–(CH2)22–COOH 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 الشحوم، الزيوت، الدهون...اللبيدات...الوحدة الثالثة
 

120 
 

Unsaturated Fatty Acids 
 

 CH3–(CH2)4–CH3 
  CH–(CH2)7–CO2H 

 

Mono-unsaturated (ethenoid acids) 


Palmitoleic acid 
CH3–(CH2)5–CH=CH–(CH2)7–COOH 

Oleic acid 
CH3– (CH2)7–CH=CH–(CH2)7–COOH 

D-Unsaturated 
 

Linoleic Acid 
CH3–(CH2)4–CH =CH–CH2–CH=CH–(CH2)7–COOH 

Tri-unsaturated 
Linolenic acid 

CH3–CH2–CH=CH–CH2–CH=CH–CH2–CH=CH–(CH2)7–COOH 

Tetra-Unsaturated 
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Arachidonic acid 
CH3–(CH2)4–CH=CH-CH2-CH=CH-CH2–CH=CH–CH2–CH–CH(CH2)3–COOH 

 
∆2:3  

∆9:10  
∆6:5  
∆9:8  

∆12:11  
∆15:14  

∆5:6 , 8:9 , 11:12, 14:15 

Cyclic Fatty Acid 
1 

 
2 

 
3 

 

CH3 (CH2)7 C = C 

Malvalic acid 

(CH2)6 COOH 

CH2 

CH3 (CH2)7 C = C 

Sterculic acid 

(CH2)7 COOH 

CH2 

COOH (CH2)12 CH CH2 

CH CH2 

CH 

Chaulmoogric acid 
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4 

 
Hydroxy fatty aids 

 
Ricinoleic acd 

COOH)(CHCHCHCH

OH
I

CH)(CHCH 722523 −−=−−−−  

Dihydroxy 

stearic acid 

  Nomen Calutureتسمية الأحماض الدهنية 


Systematic name


e
Oic 

anoic 
Octanoic8

Octane 
Octanoic ← Octane 

CH3 (CH2)5 CH=CH 

Lactobaillic acid 

(CH2)9 COOH 

CH2 
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enoic 
Octadecenoic acid

Oleic 

  ترقيم الأحماض الدهنية


(-COOH)
12
(α)3(β)

5, 4,
(-CH3)(Ω) 

  التعبير عن الأحماض الدهنية بالرموز


 
1 

C



 

1C18:1918:1.9 


9 
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2C18:29,12C18:2,9,12 


12,9 
2(CH3)

WCW
 

1W9C18;1 
2W6,9 C18;2 

C

32

910

2

1213

423 COOH)(CHCHCHCHCHCH)(CHCH −−=−−=−−  
C18:2; 9,12 

COOH)(CHCHCHCHCHCH)(CHCH 72

1098

2

762,3,4,5

423
W

−−=−−=−−  
W6,9 C18;2 
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31 
   

1  
Butyric acid (Butanok) 

CH3(CH2)2 COOH  

2  
Caproic (hexanoic) 

CH3 (CH2)4 COOH 

 

3  
Caproic (hexanoic) 

CH3 (CH2)6 COOH  
 

4  
Capric (decanoic) 

CH3 (CH2)8 COOH  
 

5  
Lauric (Duodecanoic) 

CH3 (CH2)10 COOH  

6  
Myristic (tetradecanoic) 

CH3 (CH2)12 COOH  

7  
Palmitc (hexadecanoic) 

CH3 (CH2)14 COOH 
 

8  
Stearic (octadecanoic) 

CH3 (CH2)16 COOH 
 

9  CH3 (CH2)18 COOH  
10  

Behenic (docosanoci) 
CH3 (CH2)20 COOH  

11  
Lignoceric (Tetracosanoci) 

CH3 (CH2)22 COOH  

12  
Cerotic (hexacosanoic) 

CH3 (CH2)24 COOH 
 

 
 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 الشحوم، الزيوت، الدهون...اللبيدات...الوحدة الثالثة
 

126 
 


 

Unsaturated Fatty 
acids 

  

 
1 ∆

3:2 
Mono ecoic acid 

CH3CH = CH COOH  

2 
10:9∆ 

g-Hexadec enoic 
palmitoleic 

CH3(CH2)5CH=(CH2)7 COOH  
 

3 10:9∆ 
g-octadecenoic oleic 
acid 

CH3(CH2)7CH=(CH2)7 COOH  
 

2 Dienoic acids 

4 
10:9∆ 

( ) COOH )(CH CHCH )(CH

OH

CHCH 7222CH 423 =
I

 
 

5 
13:12,10: ∆ 

9,12 octadecatrien 
linolenicacid 

CH3(CH2)4CH-CH CH2CH-CH(CH2)7 COOH 
 


 


 

3- Trienoic acids 

 
 

6 ∆
16:15,13:12,10:9 

9,12,15octadectrien 
linolenicacid 

CH3CH2CH=CHCH2CH=CHCH2CH=CH(CH2)7 COOH 
 

7 ∆
15:14,12:11,9:8,6:5 

5,811,14 Eicosa 
tetraenoic 

CH3(CH2)4CH=CHCH2CH=CHCH2CH=CHCH2CH(CH2)3COOH  

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


الشحوم، الزيوت، الدهون...اللبيدات...الوحدة الثالثة  
 

 127

  Glycerolالجليسرول 


 
3

(OH)
(H2SO4,HNO3)

 

 

 
Glyceric acidDihydroxy acetoneTartonic acidGlyceric aldehyde 


 

 
31 

  

  

CH2OH 

∆ CHOH 

CH2OH -2H2O 

H 

R=O 

CH 

CH2 
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  الخواص الفيزيائية والكيميائية
Solubility


26


 







 
Melting point 




 

 


(Conjugated)
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Nonconjugated 

 
– CH = CH – CH = CH – 

Conjugated 
–CH = CH–CH2–CH=CH– 

Non Conjugated 

 

CH

H

H
(CH2)7 C

H

C

H
(CH2)7 COOH

 



 

OleicLinoleic
Linolenic 


CisTrans 
Cis Oleic
Transelaidic 
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H

C=C

H

CH3(CH2)7 (CH2)7COOH

Oleic acid Cis

H

C=

HCH3(CH2)7

(CH2)7COOH

Elaidic acid trans 
 

1 
 

2 
 

3 
 

4 26
(Distillation with steam)

 

5 
Hydrogenation or Halogenation




 

COOHCHCHR
heat Catalyst,

HCOOHCHCHR 22
2 −−− →−=−  

Hydrogenation 
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COOH

CL

CH

CL

CHRClCOOHCHCHR 2 −−− →−=−
II

 

Halogenation 
6 Oxidation 




 
Lipoxidaze

 


 
aldehyde 

R CH CH COOH
تأكسد

O 2→ R C
O

H

Unsaturated fatty acids Aldehyde 
Ketone 

R CH CH COOH
تأكسد

O 2→ R

Unsaturated fatty acids Ketone
O

C CH2 COOH

 
KMnO4 
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( ) ( ) acid)(Oleic     COOHCHCHCHCHCH 72723 −−=−−  

 
 

( ) ( ) stearic) (Dihydroxy    COOHCH

OH
I

CH

OH
I

CHCHCH 72723 −−=−−  

 
 

Pelargonic acid CH3–(CH2)7–COOH 
Azelaic acid +HOOC–(CH2)7–COOH 

23 
 

7 Reduction 
(-COOH)

 

CHORاختزالCOOHR   1 − →−−     (Aldehyde) 

OHRاختزالCOOHR   2 − →−−    (cohol) 

3CHRاختزالCOOHR   3 − →−−   (Hydrocarbon) 


Squalene
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8 


 
 

 

CH2OH

CHOH +3R COOH

CH2OH

O

CCH2 O R1

O

CCH O R2

O

CCH2 O R3  
     

  التفاعلات الكيميائية للدهون


(Polar)
 




(Polar)
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Physical Properties of Triglycerides
 

   


 

   Melting Point



 

   Solubility
 

   
ααasymmetry

 

 

 α–CH2O–OCC17H35 اسنيارو -ألفا

 β–CH2O–OCC17H33 أوليو -بيتا

 α–CH2O–OCC15H31 بالمتين -ألفا

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


الشحوم، الزيوت، الدهون...اللبيدات...الوحدة الثالثة  
 

 135

  

 Chemical Properties of Lipidsات بيديالخواص الكيميائية لل

1 Hydrolysis 
2 Hydrogenation 

3 Halogenation 

4 Iodin number 

5 Rancidity 

  Classification of Lipidsتصنيف الدهون 
1 Simple Lipids 
2 Compound Lipids 

3 Derived Lipids 

  Simple Lipids بيدات بسيطةيل) أ



Neutral FatsWaxes 

1 FatsOils 



 

Triglgcerides 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 الشحوم، الزيوت، الدهون...اللبيدات...الوحدة الثالثة
 

136 
 

Glycerol
Ester linkage 




 

Chemical Structure of Fats 
Triglycerides 


 

COOH
O R1

H

CH OH R1

COOHH OH R2C

COOHH OH R3C

H

O

CH C

O R2+3H2O

O

CH C

O R3

O

CH C

H

+

 
     

Triglyceride  Fatty Acids  Glycerol 
32 




+ 
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  التسمية
 


(Tri)

(in)(-ic) 

1 
O

CCH2 O CH3H7

O

CCH2 O CH3H7

O

CCH2 O CH3H7 
Tributyrin 


 

2 


(-y1)(-

in) 
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O

CCH2 O CH5H11

O

CCH2 O CH11H23

O

CCH2 O CH11H33  
α-Caproyl.  β-Lauryl . α-Olein 

3 


(di-)(-in) 
O

CCH2 O CH17H35

O

CCH O CH15H31

O

CCH2 O CH17H35  
β-Palmatyl-α . α-Distearin 

(α,β,   )
(α,  )

 
 

CH2 O OC (CH2)14 CH3

CH O OC (CH2)14 CH3

CH2 O OC (CH2)14 CH3  

∝

∝
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Tripalmitin 

CH2 O OC (CH2)14 CH3

CH O OC (CH2)16 CH3

CH2 O OC (CH2)7 CH = CH-(CH2)7-CH3

1α

2β

3α  
1- palmito, 2-Stearo Olein (1-Palmito, 3-Oleostearin) 

  الجليسريدات الثنائية والأحادية
 Diglycerides and Monoglycerides 


 
CH2 OH

CH O R2

CH2 O R1

C

C  
 

CH2 OH

CH

CH2 O

OH
O

C R3  
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2 Waxes 


 



 


Myricyl(Myricyl Plamitate) 

CH3 (CH2)29 OH 




 
O

CC3H61 C15H31O  
 

O

CC30H61 C25H51O  
Carnauba wax (Myricyl cerotate) 

Compound Lipids 
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Phospholipids 



CephalinsSphingcmylins 

LinsLecithins 


 

1Lecithins 



Choline 


 


C22
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Phosphatidic acids 
dipolar ion

 
Isoelectric pointPH=6.5 

 – CH2OOC حامض دهني طويل السلسلة

CHOOC – 

CH2O–O–P–OH 

 ل السلسلةحامض دهني طوي

O 

O 

 حامض فوسفاتيديك - الفا

 – CH2OOC حامض دهني طويل السلسلة

CHOOC – 

CH2–O–P–OCH2 CH2 N+ (CH3)3 

 حامض دهني طويل السلسلة

O 

O الليسيثين- الفا 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


الشحوم، الزيوت، الدهون...اللبيدات...الوحدة الثالثة  
 

 143

H2C R1O

O

CR2 O C H

H2C O

O

P
O

O CH2 CH2 N+ (CH3)3

O

C

 
L-α-Lecithin (Hposphatidyl choline) 





 

Lecithinase A
Lysolecithin

Lecithinase 

2 Cephalins 
Aminoethanol Cephalins

Phosphatidyl aminethanals 


 
Phosphatidyl-L-

SerineL 
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CH OOC R

CH2O

O

P

O-

O CH2 CH2 NH3
+

R OOCCH2 ′

 
L-α-Cephalin 

CH OOC R

CH2O

O

P

O-

O CH2 CH

NH3
+

R OOCCH2 ′

COOH

 
 

3Acetal Phospholipids 
Plasmalogens


Inositol 
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CH2

O

P
O-

O CH2 NH3
+

CH2 O

H C O

CH-

O

 
4Sphingomyelin 


CholineSphingosine
 

 
5Plasmogens 




 

CH3(CH2)12 CH = CH–CH–CHO–P–OCH2 CH2 N+(CH3)3  

O 

O- NH OH 

C23H47OH 

 

CH3(CH2)12 CH = CH–CH–CH2OH  

NH2 OH 
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CH2 RO

O

CR2 O C H

O

O

P
O-

O CH2 CH2 N+ (CH3)3

CH = CH

CH2

 
 (Phosphatidyl Choline) 

 

Glycolipids 



CerebrosidesGangliosides
 

 
1 Kerasin 
2 PhrenosinCerebron 

3 ڤNervon 

Lipoprotein 


 

  Derived Lipidsالمشتقة  ليبيداتال) جـ
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1 Fatty Acids
Triglycerides 

2 
(Inositol)(Sterols) 

3  
 

  فساد الزيوت والدهون والمنتجات الدهنية



(A,D,E,K) 
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Oxidation stability index (OSI)





Induction Period

 
Rancimat




(Deionized 

water)
(Conductivity)

(Peak)


 


Peroxide Value
10
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Acid Value1.5
 






E,A

Linoleic
 

 

 
1Hydrolytic Rancidity 





 

2Rancidity 


Oxidative 

RancidityOxidative Deterioration
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3Flavor Reversion 


 
Oxidized Flavor

OilyCappyCardboardy
 

4Enzymatic Oxidation 


Lipoxidase



 

 
1 

 
2 
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3 


 

4 Trans
CIS

Conjuge
 

Cis


TransConjuge
 

 
Photooxidation





Hydroperoxides

Lipoxygenase
Otooxidation

 
(Peroxy Free 

Radica)

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 الشحوم، الزيوت، الدهون...اللبيدات...الوحدة الثالثة
 

152 
 


 

1- Initation   

H  R  ORH catase   الضوء
2

&& + →+  

2- Progagation   

22 O R       OR && →+  

222 O R  OOR && →+  

3- Termination    

R-R       RR →+ &&  
RRO  RRO 22 →+ &  

 









(E)

0.010.02 
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  نخ التحليليالتنر
1Hydrolysis 


 

Enzymatic 

Hydrolysis 
Lipasede-esterification


 

31 





Hydrolytic Rancidity 


1.5 


Acid hydrolysis 


Alkali hydrolysis 
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Saponification
Soap 

 
1 Sponifiable Fraction

 
2 Non Sponifiable Fraction

 


 
1 

 
2 

 
3 
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2Hydrogenation 


Platinium
Palladium 


Stearic acid


 


 

(Vegetable Oil)
(Solid Fats)(Margarine)


Trans

 

COOHCHCHRNi,HCOOHCHCHR 22
2 −−− →−=−  

 


 

1  
2 (A,D,E,K) 
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3Halgenation 
 

( ) ( )  →−−=−− CHCHCHCHCHHOOCالیود 37272  

( ) ( ) 37272 CHCHHCHCCHHOOC −−=−−
II

 

Diiodo Stearic acid 

4Iodine number 



 



 


 

5Oxidation 





PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


 الشحوم، الزيوت، الدهون...اللبيدات...الوحدة الثالثة
 

158 
 


 


 





 

Rancidity
 


autoxidation

Lipoxidase
hematin 


 

Peroxides 


 
Drying Olis
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6Rancidity 


 
 

Hydrolytic Rancidity 
 

 
 

Oxidative Rancidity 

والحرارة والرطوبة
الأوكسجين

 ←(Peroxide) 


 

Acid Number
KOH

 


1.5
 




Oxidative rancidityOxidative Deterioration




اللايبيز أنزيم وبتأثير
والحرارة الماء وجود   في

 →←
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  Steroidsالستيرويدات 





 

 
   (Phytosterol) 
   (Zoosterol) 
  

(Mycosterol) 



7-dehydrocholesterol
 

 
   Sterols 
   Cortical Hormons 
   Bile Acids 
   Sex Hormones                      
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   Cardiac Glycosides 
Adrenal Cortex


 

1 


 
2 

Dihydro CholesterolCoprosterol
 

3 7
(D3)D 

4  
 

–Liberman α Burchard Test 

→++ 42SOH
Anhydride

Acetic

Chlorform
in

Choesterol
 

     

 
Salkowski Test 
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→+   SOH
Chlorform

in
Choesterol

42 
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  Cholesterolسترول يالكول



 


 

C27H45OH 

1
2

5
4 6

7

8
9

10

CH3
19

H

HO

12
11

14

CH3
18

13
17

16

15

H

2221
CH3 2320

24H

CH3

26

CH3

27

25

3

 
32Cholesterol 

27
3(-OH)

568
17 

 
1
Adrenal CortexAldosterone

TestosteroneD3 
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D3 →→ UV lcholestero dehydro-7  lCholestero أشعة 
  7  

CH3

HO HO 
33D3 

2Cholic acid


 

  Antioxidantsالأكسدة )مانعات (مضادات 






 


400
1763
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2

 




BHABHA
TBHQNDGAPG

 





NH2
OH

BHABHTTBHQ
NDGAPG 

SYNERGISTS



OHCOOH
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(RADICALS)








3344
18

18


6
28 
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(CATALISTS)
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  الرابعةالوحدة 
 

Colors in Foods 
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  الرابعةالوحدة 
 

Colors in foods 
 




 

 







 
 

1 Tetra Pyrrol
Hemes 

2 Isoprenoid
 

3 Benzopran
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4 Caramel 

  "كاروتينويدات حلقية"الكاروتينات 
40

 
• 15 α-Caotene 
• 84 β-Carotene 
• 0.1-Carotene 


41




 


4556
 

 
 
 
 
 

∝
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Lycopene
 




 


 





Trans


Isomerization


Cis 

n  
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n  
1940


A


95
1026.5°50

 


 


 

n  



18°

61
18° 

n  
21

40°
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1018
4050° 

33
3100°

 

n  
10°


0131741

10° 

n  



Petrolcum ether, methyl stearate, methyl oleate and methyl linoleate

 
 

n  
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  (Chlorophyll) الكلوروفيل



 

nCO2 + nH2O → (CH2O)n+O2 





 

n  
Pyrrole


PorphyrinMyoglobin

Mg 
Phytyl alcohol7

6 

20
 

(a)(b)
31

–CHO3
CH3(b) 
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Pheophytin (a)
Pheophytin bPhytyl alcohol

Chlorophyllase 








Pheophorbide
Pheophytin 

n  





Pheophytin
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82.5

313
(a)

78.7(b)90.3
18.457.6ab


Pheophytin


 

Blanching


 



Chlorophylin
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Hemicellulose 
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CH H

CH2

CH

C
CC2H C

C N

C
C

N

H

1

C
C

CH2

C
2 CH2 CH3

C

C
HC

N

Mg

C

CN

CH

C

CH2

H C
H

C
CH3C

C
34

CH2
HC C

COOCH3
CH2

O C O

CH

C CH2

CH H

HH C

HH C

CH2H C

HH C

HH C

HH C

CH2H C

HH C

HH C

HH C

CH2H C

HH C

H 
42a 
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  Browning reaction )الإسمرار(التلون البني 
 

 
 

1 



 


Polyoxidase phenol

Quninones
Melanin 

Phenol 
2O

Oxidase Phonol  →  aninones  →Polymentin  Melanin 

 
1- Phenol Oxidase  
2- Poly phenol Oxidase 
3- Phenolase 
4- Polyphenolase 

 
1  
2 So2 
3  
4  

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


  الألوان في الأغذية.. الوحدة الرابعة
 

 181

5  
2Non-enzymatic Browning Rxns 

 
Maillard Reactions 


 

R-NH2+R-CHO→R-CH=N-R+H2O 


 


 
 

1 N-substituted glycosylamine


 
2 Ketoscanine

Aldose amine 

3 
Ditetoseanine 

4 (1,2 enol 

formic.1)3,2(2,3 enol form) 
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2,1
 

5 
Hydroxy Methyl furfnral (HMF) 

6 
Melanoidin 

 


 


(p.p.2) 

 
1 


2310°

51510°


 

PDF created with pdfFactory Pro trial version www.pdffactory.com

http://www.pdffactory.com


  الألوان في الأغذية.. الوحدة الرابعة
 

 183

2(PH) 
 

 
3 


10 
4 


 

<
< 

5 
6 


 

 
1  
2 SO2 

3 3(PH≤3) 

4  

5  
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3.2


 
Ascorbic acid → Dehydro ascorbic acid → 2.3 Diketoghylonic acid Furfural +CO2 ↑ 

 
1 

CO2 
2 (PH)3.4 PH

 

Caramelization 


 
(Anhydro sugars) 

n 200°
160°
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200°
3 

n 200°35
4.5

(Isosacchrosan) 
n 559

 
2C12H22O11-4H2O C24M36O18←(Caramelan) 

n  
n 5514

83
(Caramelen) 

3C12H22O11-8H2O→C36H50O25 

 
n 

(C125H188O80)
(humin, caramelin)

 
 

1  
2  
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  Myoglobinالمايوجلوبين 


 
Heme

Porphyrin 
Oxymyoglobin


Metamyoglubin

 
Nitrites

Nitrosomyoglobin
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CHO 
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  الخامسةالوحدة 

 
Food Additives 
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  الخامسةالوحدة 
 

Food Additives 

  المواد الحافظة
 

 


 

 


(CH3CH2OH+CO2)1016
16 




urethaneHexamin 
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1
COOH





COONa


 

2SO2 




 
3Niacin 
4Na,k-nitrites

 
5Sorbic acid

benzoic acid 
 

  Antioxidants للأكسدة واد المضادةالم


 
  )أ 
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   )ب 

  )ج 
 

  )د 
 

  )ه  
 
 

  )أ  
   )ب 

 Ascorbitol palmitate  )ج 

   )د 

 Butylated Hydroxy Anisol BHA  )ه 

Tolnene BHT  )و  


 

  Stabilizer and Emulsifiers: تة والمستحلبةبالمواد المث
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(Hdrohobic)

(CH3-(CH2)10-COONA) 


 

CH2

O

CO R

CHOH

CH2H

CH2

O

CO R1
O

CO R2

R1: S.F.A

R2: U.S.F.A

CH2

O

pO

CH

O

O CH2 CH2 N+(CH3)3

 
     

12 

  )المحليات الاصطناعية: (يةالمواد المحلية الاصطناع


 
 

   
1  1  
2  1.8  
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3  0.16 

4  0.6  
5  550 

 
6  30 





 
O

C
NH

SO2  
 

  :وتشمل: الإضافات المغذية
 

AD
 

B 
1.6100

21 
CE 
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  Flavor: النكهة

 


 


 







Qunine 


 
O

C
NH

SO2

O

C
NH

SO2CL

O

C
NH

SO2CH3

O

C
NH

SO2

NO2
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550
Para

Meta
 

  Flavor Enhancers: واد المسارعة في النكهةالم
 

Monosodium Glutamate

LD
1909 


5-

nucleotidea5Maltol 
 


 




 
•  
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•  
•  


 

0.25


 
 

 
 

OH
 

 
1 


 

1  
2  

3  

4  
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5  


 
 

321977 
181977 


 

 
 

 
 

 
  

80 
20 

500 
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 250 
  

  
  

 50 
 1000 

  
  

  
FCF 

 


300 
19140 

Oleoresin of Turneric (Turneric) 
 

15985 
 

Leoresin of paprika 


300 

FCF42090 
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  المنكهات


 
2 

Food Grade
 

  
  

•   
•   
•  20 
•   
• 


 

 

  
• 
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 10
 

Ferrocyanides
 [Fe (CN)6]4- 

  
80 10  

  
 10  

3 
 

•  

•  

•  

 
    

 Tartrazine 08231 18 
 Sunset yellow 

FCF 
08230 12 

 Erythrosine 
BS 

08147 27 
 Indigotine 08176 6 

  08043 150 
Caramel colour Aononia-Sulfite Process   

 Caramel colour plain 08041 150 
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 Ronceau R 08205 48 
 Brilliantblue FCF 08035  
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 Xanthan gum 00722  
 Arabic gum 00058  
 Guar-gum 00326  

 A GAR 00017  

 
Carrageenan 00160 5000

 
 Sodium Carboxy 00603  

 Methyl cellulose   
 Furcellaran 00293  

 Potassium 
Aglnats 

00516  

 Sodium 
Alginates 

00594  

 Calcium 
Alginates 

00106  

 Amanium 
Alginates 

00040  

 Alginate Proplen 
glycol 

00566  
 Carob beangum 00159  
 Tragacanthgum 00696  

 Pectin 
(Amidated) 

00477 10
   (Pectin (non 

Amidated) 
00478 

 Gelatine edible 00297 10 

 
Staches and 
modify modifiel 
starches 

 
10 


 

FAO/WHO food additives data system 
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FAO 1984. 

 
    
 Sorbic Acid 00651  
 Sodium sorbate 001632  

 
Caleium Sorbate 00142 50

 
 Potassium 

Sorbate 
00550  

 Sulfuredioxide 00678  
 Benzoic Acid 00080  
 

 
4 


PH 

  
•  

4.3  •  
•  


4.3  •  

•  
 

5 
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•   
•   
•   
•   
• 8  
• 8
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•  100 
• (BHA) 

200 
(BHT) 

• (BHA)(BHT)
 

200
100 

•  200 
•   
•   
•  200 

  
•   
•   
•  

100 
•  
•   

 


10 

 
   1250 
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x 
 

1 1982
 

2 1985
 

3 1984
 

4 2000 

5 2001 

6 2004
 

7 2000 

8 2005 

9 2001 
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